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SYSTEMS AMD PROCESSES FOR FEEDING LONGITUDINAL WIRES OR RODS
TO MESH PRODUCING MACHINES

{0001] This application claims the benefit of priority of prior Greek national application
ne. GR- 20140100176 filed on April 1, 2014, and the entirety of Greek application no.
GR- 20140100176 15 expressly incorporated herein by reference in ifs entirety and as to all

its parts, for all intents and purposes, as if identically set forth in full herein.

TECHNICAL FIELD

[0002] The present disclosure relates to systems and processes for feeding wires and rods
for mesh production. The wires or rods are typically produced by pulling the wire or rod
material from spools, straightening the material with rollers, and advancing the material
with rollers. After their production, they are transferred to a welding unit while being
restrained by grippers. Employing a straightener with rollers may perrait high speeds, but
on the other hand achieves relatively poor straightening. Because of the nonuniformities
of the material diameter, as well as the internal stresses that are generated duriog the wire
or rad production, this siraightening results in bow-effect (deflection} of the produced
wires and rods, whereby the wires and rods having passed through straightening typically
exhibit a curvature in one plane. According o the present disclosure, the longitudinal
wires and rods may be selectively rotated around their respective longitudinal axes, so that
their respective bow-effects resulting from the straightener are also respectively rotated.
The respective curvatures of the longitudinal members thus take specified directions, so
that they effectively negate onc another in the totality of the wires or rods when welded as
a mesh. The result is a relatively planar mesh, yet produced with relatively rapid feeding

of longitudinal wires.

BACKGROUND ART

[0003] Meshes have typically been produced from longitudinal wires and transverse wires
welded at specified distances relative o each other. In productive mesh welding machines,
the longitudinal wire and the transverse wires typically come from wires wound in cotls.
Each longitudinal wire comes from a corresponding spool. The longitudinal wires are

pulled from respective reels, and all of them pass through straighteners that are each
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individually adjustable. The longitudinal wires also pass through feeding mechanisms and
intermediate storages. Transverse wire typically also comes from a spool, and is fed by
feeding rollers through straightener with rollers. Machines of this type may have high
productivity, but exhibit small flexibility as to changing the product, such as changing of
the spool and the wire diameter. Changing of the wire diameters creates large delays.
Furthermore, such machines need a large area because of the large number of reels and
spools for the longitudinal wires that are handled. Prior US-7,1080,642B2 provides an
example. Previcus published application WO2011/010256A1, particularly at Figure 6

thereof, provides an exemplary teaching of prior art practices in this regard.

[0004] In another category of machines, the longitudinal wires are produced by other
straightening machines and are transported to the mesh welding machine. These
longitudinal wires are straightened and precut to the suitable dimensions. Their placement
in the welding machine is made manually. Previous published application
WO2011/010256A1, particularly at Figures 7A-7B thereof, provided an exemplary
teaching of prior art practices in this regard. Such machines are characterized by their
small size, higher flexibility to production changes, and relatively low productivity.
Automated feeding of the longitudinal wires may be made, from a storage where these
fongitudinals are stored, by mechanisms with pincers. This storage 1s vibrated by vibrators,
and pincers with carrier and sensors receive the wires and transport them to a second
carrier that then transports them towards the welding heads. Prior DE-4423737 Al is
indicative in this regard. This type of machine is complex, presents malfunctions, and is
not flexible in the procedure of changing diameters or lengths of the longitudinals, because
such changing presumes first an emptying of the storage, and then a filling of it with the

new wires.

[0005] In vet another category of welding machines, the longitudinal wires come from a
spoot on a reel. They are straightened and cut at the suitable lengths for the mesh.
Subsequently, they are automatically transported towards the mesh welding machine.
Because the longitudinal wires have a large length, for example mesh of width 2Zm and
fength 6 - 12m being common, straightening of the longitudinal wires is made with rotors

and not with two-plane roller straighteners, so that the wires are relatively perfectly
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straightened. Then, during the transport of these wires from their production location
towards the welding heads, these wires are rolled, transported or driven by gravity with
chains and sheaths. The straightener with rotor produces relatively perfect straightening
quality, but the straightened wire proceeds at low speed. Consequently, while these
machines are flexible in regards to changing wire diameter and length, nevertheless, they
achieve very low productivity primarily because of the low speed of the rotor

straightening.

SUMMARY OF INVENTION

TECHNICAL PROBLEM
[0006] In this context, employment of two-plane roller straighteners to achieve higher
praduction speed of the longitudinal wires resulied in the problem of relatively poor
straightening quality. Thus, the resuiting curvatures of wires that are transported, by
transport or rolling, to the welding heads, both complicate the transport and also deform
the welding-produced mesh, as distortion stresses are not neutralized over the totality of

wires,

SCLUTION TO THE PROBLEM
[0007] Thus, it may be understood as also within the scope of the invention to set forth:
systems for feeding wire to a mesh production machine comprising a roller straightener for
wire; a cutier configured to receive wire straightened by said roller straightener; a
longitudinals storage configured to receive longitudinal wires cut by said cutter, said
longitudinals storage having a nunober of longitudinals positions; the system including a
rotational unit configured to rotate longitudinal wires around their longitudinal axes to
specified angles, this rotational unit being located at an intermediate location in the path of
the longitudinal wires from their production location to their welding location; respective
grippers, that may be actively-restraining or passively-restraining type, configured to
restrain longitudinals wires in the longitudinals storage; a longitudinals carvier configured
to transfer longitudinal wires from the longitudinals storage towards a welding unit, this
tongitudinals carrier having grippers, that may be actively-restraining or passively-
restraining type, configured to resirain the longitudinal wires at least until their welding

with a first transverse wire which may be supplied via gither: (¢} a reel via advancement
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mechanmism, straightening mechanism and cutting mechanism, or, {5} as straightened and

precut fransverse wire fed by a feeder.

{000R8] Furthermore, it may be understood as within the scope of the invention to also set
forth processes for feeding longitudinal wires to a mesh production machine comprising
the steps oft pulling wire from a spool; straightening the pulled wire with rollers; cutting
the straightened pulled wire to produce longitudinal wires; depositing the longitudinal
wires at a longitudinals storage; transferring the longitudinal wires from the longitudinals
storage to a longitudinals carrier; moving the longitudinal wires towards a welding unif;
and, welding the wires into mesh with fransverse wire; this process including the steps of]
selectively rotating respective longitudinal wires around their respective longitudinal axes

to specified angles; and, restraining the longitudinal wires until their welding in the mesh.

[0009] According to the invention, a solution is achieved by systews having the features

of independent claim 1, and by processes having the features of mdependent claim 6.

[0010] Advantageous configurations and further developments of the invention are
evident from the dependent claims and from the description in combination with the

figures of the drawings.

{0011} In additional aspects, solutions may be facilitated by exemplary, non-limiting
subassemblics including particular versions of rotational units and/or cutters that may be
understood to also be deserving of protection as inventions independently. Thus, for
example, a solution within the scope of the invention may be facilitated by a subassembly
mcluding inventive exemplary rotational unit having a gripper, said gripper having
restraining tools, this rotational unit being one in which the restraining tools have an
opening on the side to permit wire removal in a direction of a plane of wires at a
longitndinals storage; having a cylinder for activating said restraining tools to hold wire;
having a bearing and plate upon which said gripper is seated, this bearing having an
opening in its side in the direction of the plane of longitudinal wires at the longitudinals
storage; and, this gripper being rotatable around an axis of the held wire to also rotate the

held wire to desired angle.
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[B012] At this point, it is pointed out that, in the context of this disclosure, the term “wire”
should equivalently be understood as meaning or indicating, in the context of the present
disclosure, claims and appended drawings, either a wite or rod, or other suitable elongate
material employed in mesh production; as in implementations of the invention the material
employed, as well as the dimensions of the mdividual elements, may be commensurate

with the requirements of particular applications.

ADVANTAGEQUS EFFECTS OF INVENTION
[0013] Systems and processes according to the present disclosure may be understood to
present many advantages, especially notably in attaining relatively high productivity by
employing rollers for the straightening and advancement of the longitudinal wires.
Systems and processes according to the present disclosure exhibit exceptional flexibility as
to changing the diameter of the longitudinal wire. Systems and processes within the
present disclosure may produce meshes of different dimensions, one after the other,
without significant effect to system productivity. Systems and processes within the
present disclosure can select the diameter of the longitudinal wires from different reels,
provided there are corresponding feeding lines for longitudinals, one for each wire.
Furthermore, systems and processes according o the present disclosure may be fully

automated and conirolled via computer.

{3014] Processes within the present disclosure produce the fongitudinal wires of meshes
with high speed and produce mesh without deformation. They simultancously maintain
the flexibility and the relatively small spatial extent of the machine system. Systems
within the present disclosure produce the longitudinal wires with relatively high speed,
transport them to welding units, and place the longitudinal wires with individually
specified directions and curvatures, so that there is net negation over the totality of wires
to effectively neutralize mesh distortion stresses, and so that effectively planar mesh is

produced.

BRIEF DESCRIPTION OF THE DRAWINGS
{00151 Aspects of the systems and processes according to the present invention may be

understood from the following description and from the appended drawings, where
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exemplary versions of the processes and systems are presented, and where parts that are

the same or similar in the several drawings are provided with the same reference numeral

labels:
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DESCRIPTION

{0026] Exemplary versions of systems and processes may be understood with particular

schematically depicts operational principles of exemplary processes
and systems;

depicts details of operational principles of exemplary processes and
systers;

depicts the effect of the curvature of the longitudinals upon the
planarity of welded mesh;

depicts the longitudinals with curvature in welded mesh, with
longitudinals selectively rotated to specified angles;

depicts an exemplary welding machine in top view;

magnified view of the left side of FIQG. 4A relative to section C-C;
magnified view of the right side of FIG. 4A relative to section C-C;
isolation view of an exerplary longitudinals storage 19 and its
supply;

a first view depicting details of a rotational unit 12 with gripper;
and,

a sccond view depicting rotational unit 12 and details of cutter

i1,

reference to FIGS, 1-3, as well as the remaining FIGK. 4-6.

(00271 As schematically indicated in FIG. 1, according to exemplary versions of systerns

and processes within the scope of the present disclosure, a product mesh 3 is produced

from transverse wires 6 that are welded on the longitudinal wires 2, in the welding unit 27

00287 In versions depicted in FIGS. 1, 4-5, longitadinal wires 2 are pulled from at least

oune spool 7 on a reel, and are advanced by pulling mechanisms such as advancement
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rollers 8. Thus, the longitudinal wires 2 are produced from spool 7 that is situated on
decotler reel 40. Wire 10 for longitudinals is pulled by the unit having feeding roliers 8.
This wire 10 passes through dual plane straightener 9 with rollers, then through the calter
11 and the rotational unit 12 towards the longitudinals storage 19. Thus, the longitudinal
wires 9 are straightened in a straightener with rollers 9. Subsequently, they are guided
through the cutter 11 and a rotational unit 12 towards the positions 13 of the lopgitudinals

storage 19,

[0029] As depicted in FIGS. 1-2, 4, the exemplary longitudinals storage 19 includes
longitudinals positions 13 in a number at least equal to the greatest number of longitudinal
wires in a mesh. Each longitudinals position 13 of the longitudinals storage 19 includes a
sheath in tube form 18 that may be unitary or sectional, and at the beginning of which
there is a gripper 14. The longttudinals storage 19 includes respective sheaths m tube form
18, unitary or sectional, at the beginning of each of which there is one respective gripper
{4 that may be of type activated by a eylinder. These grippers 14 along with the sheaths
18 are located on chains 32 that have step equal to the least distance of the longitadinals 2
of the produced mesh 3, and which rotate on sprocket wheels and are driven by motor 30
and transmissions 31. Thus, the tubes 18 are located on chains 32 at relative distances
equal o the least distance of the longitudinals of the mesh. The chain 32 is seated on
sprocket wheels that rotate so that any position 13 of the longitudinals storage 19 way be

transported to the feeding axis 1 of longitudinal wires 2.

[0030] Cutters 11 are generally indicated in FIGS. 1, 4-5. As depicted in detail in FIG. 6B,
a specific exemplary version of wire cutter 11 has a fixed cutting tool 81 towards the side
of the gripper 12 and a movable cutting tool 80 that has a hole through which passes the

wire that is carried along with the movable cutting tool 80 during cutting.

[0031] Immediately afier the cutter 11 s located a rotational unit 12 that rotates the wire
at a programmed angle. This rotational unit 12 is activated and grips the wire before
cutting 11, and then rotates it a particular angle. In {ollowing, the gripper 14 on the
longitudinals storage 19 is activated to restrain the wire 2, and finally the rotational unit 12

releases the wire 2.
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100327 In cxemplary versions according to FIGS. 6A-6B, the exemplary rotational unit 12
has a gripper with restraining tools 71 that have opening on the side so that the wire may
be removed in the direction of the plane of the wires at the longitudinals storage 19. The
tools 71 are activated by a cylinder 0 as to firmly hold the wire 2. The gripper is seated
on bearing 76 and plate 75, which bearing 76 has opening in its side in the direction of the
plane of the longitudinals at the longitudinals storage 19. The gripper is rotated via the

motor 73 that drives the gear 74 via gear 79 and the sprocket wheels 72 and 78,

{00331 The supply of longitudinals 2 through straightener with rollers 9 permiis high
speeds of feeding, but is accompanied by poor quality of straightening. With given
adjustments of the roller straightener 9, the straightened wire 2 exhibits a curvature in one
plane, understandable in the aggregate view of FIG. 3A. As can be understood, if the wire
2 is cut and subsequently displaced by rolling or moving, the direction of tts curvature is
undefined. Then, when these longitudinals 2 are welded with the deposited transverse
wires 6, the random locations of the curvature of the longitudinals 2 cause deformation of
the mesh 3. For this reason, previously, in prior mesh welding machines, straightening

with rotors was utilized.

[0034] Considering FIGS. 1, 4A-4B, the exemplary operation of feeding the longitudinals
2 is as follows. The longitudinals storage 19 is rotated so that one longitudinals location
13 is located on the longitudinals feeding Hone 1. The rotational unit 12 is in the feeding
fine 1, its gripper not impeding the advancement of the wire. The longitudinal wire 2 is
pulled from the spool 7, and advanced by the advancement mechanism 8 with rollers,
through the straightener with rollers 9 and also the cutter 11, and towards a sheath 18 of
the longitudinals storage 19. With the advancement of the desired length of wire, the
gripper of rotational unit 12 is activated, and the wire is cut in the cutter 11. Then, the cut
fongitudinal wire 2 is rotated relative to its axis, by the rotational mechanism 12, to0 a
desired angle. The gripper 14 on the longitudinals storage 19 is activated, and the gripper
of the rotational mechanism 12 is deactivated. The rotational mechanism 12 is rotated to
its starting position, and the longitudinals storage 19 is shifted, for the production of a
subsequent longitudinal member 2, a suitable number of steps that corresponds to the

geometry of the under-production mesh 3.
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{0035} Thus, longitudinals storage 19 transfers one empty sheath 18 to the axis 1 of wire
advancement. As depicted in detail in FIGS, 4A, 4B, 5, the advancement rollers of
feeding mechanism 8 are driven by motor 51 and transmissions 50 and advance the
spool’s wire 10 that is pulled from decoiler reel 40. With the corapletion of the length of
advancement, the gripper of torsional unit 12 is first activated. Subsequently, cutting of
the wire 2 is executed by activation of cutter 11, Then, the rotational unit 12 rotates the
longitudinal wire 2 to a preselected angle, and the gripper 14 of the sheath 18 of the
fongitudinals storage 19 is then activated, and the gripper of the rotational unit 12 1s
deactivaied. The longitudinals storage 19 is then shifted at the step required for the
advancement of the next longitudinal. With the respective repetition of this above-
described procedure, all the sheaths 1R are respectively filled with the respective

tongitudinals 2 that correspond to the for-production mesh 3.

[0036] With the comapletion of the filling of the sheaths 18 with longitudinals of the for-
production mesh, the longitudinals 2 are located in their sheaths 18 and restrained by the
respective grippers 14, The chain 32 with the sheaths is rotated by the motor 30 via the
transmissions 31, and all the longitudinals are shified so that their respective axes cotncide
with the respective corresponding respective axes of the longitudinals carrier 15, Thaus,
with the completion of production of the required nurnber of longitudinal wires 2 at the
fongitudinals storage 19, the longitudinals storage 19 moves the sheaths |8 with the
tongitudinals 2 to locate the longitudinals at the receiving axes of the longitudinals carrier
15, With reference to FIGS. 1, 44, and 4C, the longitudinals carrier 15 is moved towards
the longitudinals storage 19 so that the longitudinals 2 enter into the guides 16. Then
grippers 17 of the longitudinals carrier 15 are activated, and grippers 14 of the
longitudinals storage 19 are deactivated. The longitudinals for welding are transported by

the longitudinals carrier 15 towards the welding unit 27.

[0037] Thus, the longitudinals carrier 15 with the grippers 17 moves towards the
longitudinals storage 19. Accordingly, the respective ends of the longitudinal wires enter
into the respective grippers 17 and the respective guides 16 on the longitudinals carrier 13.

Then, the grippers of the longitadinals carvier 17 are activated, the grippers of the
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longitudinals storage 14 are deactivated, and the longitudinal wires 2 are transferred from

the longitudinals carrier 15 towards the welding unit 27.

[0038] With reference to FIGS. 1, 44, and 4C, at the welding unit 27, the first transverse
member 6 is deposited and welded with the longitudinals 2, and with confinuing
advancements and depositions of transverse members 6, the mesh 3 is produced. The
advancement of the produced mesh 3 after the welding 27 may be made by a separate

pulling mechanism 41 for the produced mesh 3.

[0039] Considering FIG. 4C in greater detail, the transverse wire 22 is pulled from the
spool 21 that is on reel 20; is advanced by the advancement unit 23 through straightening
mechanism 24 and through cutter 23; and, 18 then guided towards the axis 4 to the
mechanisms for depositing the transverse wire 6 at the welding line § of the welding unit

2

o~

[0040] With continuing advancements of longitudinal wires 2 while producing mesh 3,
and depositions of transverse wires & and weldings, there is produced the desired mesh 3.
The longitudinal wires 2 are welded with the deposited transverse wires & at the welding
unit 27 having the welding heads 26. The transverse wires & are supplied from spool 21
and reel 20 with feeding mechanisms 23, or from a feeder of precut wires and
corresponding transport and deposition mechanisms. The produced mesh 3 is pulled by
the mesh carrier 41, which has disposed grippers 42 for restraining and transporting the
mesh. The longitudinal wires 2 are transported towards the welding heads 26 with the

longitudinals carrier 15 that has the longitudinals grippers 17.

{0041} As depicted in FIG. 1, during the duration of mesh 3 production in the welding
machine, the longitudinals 2 of the next mesh 3 may be produced and stored in the
longitudinals storage 19. Thus, during the duration of production of mesh 3, the

longitudinals of the next mesh are produced and stored in the longitudinals storage 19.

(00421 According to exemplary versions of processes within the scope of the present

disclosure, the longitudinal wires 2 are fed initially to the longitudinals storage 19, then
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given to the longitadinals carrier 15. The longitudinals carvier 19 transports them o the
welding unit 27, where they are welded with the deposited transverse wires &. As the
longitudinal wires 2 are removed from the longitudinals storage 19, supply of the

longitudinals of the next mesh starts.

[0043] According to the present disclosure, exemplary versions may apply advancement
rollers 8 and a straightener 9 with rollers, in combination with a rotational unit 12; as well
as longitudinals grippers 14, and grippers 17 on the longitudinals carrier 15. Each
longitudinal wire 2 i1s produced, is restrained 12 prior to cutting, and, subsequently, being
restrained by the rotational unit 12, is rotated to the suitable angle. Each longitudinal wire
2 is then restrained by the respective gripper 14 of the longitudinals storage 19, and is
freed by the gripper 71 of the rotational mechanism 12, After the filling of the
longitudinals storage 19, the longitudinal wires 2 are passed to grippers 17 of the
longitudinals carrier 15 and transported towards the welding unit 27, The grippers 17 of
the longitudinals carrier 15 restrain the longitudinals 2, at least until the welding with the
first transverse wire 6. Thus, with the present exemplary processes, the curvatures of the
longitudinal wires 2 may have specified directions, for example at 180°, as depicted in Fig.

3B, so that they negate one another. The produced mesh 3, in this manner, is planar.

{3044} Within the scope of the present disclosure, restraining of the longitudinals may be
made via the application of active grippers, that is, grippers that exert forces using
pressurized air ot hydraulic fluid at high pressure. However, the grippers may be passive,
that is, acting with a constant pressure upon the jongitudinals, coming from a spring or air
accunmulator and an air cylinder. A gripper may also be a tube of length sufficient to hold
in place the longitudinal wire with friction, achicving self-restraining. In cach case, the
longitudinal wires 2 are restrained in their respective locations, without being able to move
or rotate unless they are forced to move or to rotate by the action of forces and the use of

mechanisms.

{00437 Importantly, according to the present disclosure, the longitudinal wires 2 are
selectively rotated to a specified angle and are restrained, from their production, until their

welding in the welding unit 27, The rotation of longitudinal wires 2 may be made
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immediately after cutting, as depicted in the appended drawings;, however, this should be
understood as exemplary and non-limiting, because the rofation of longitudinal wires 2
may also be made at any intermediate location from longitudinals production untit
welding, for example such as at the longitudinals storage 19, or at the longitudinals carrier
i3, or at the welding unit 27 - before the welding of the first transverse wire 6. Thus,
more generally, the key principles according to the present invention should be understood
as {a) selectively rotating the longitudinal wires to specified angles; and, {b) gs resirgining

them from their production until their welding in the mesh 3.

[0046] Considering these key principles, the scope of the present disclosure also
comprehends that according to exemplary versions of systems and processes within the
scope of the present disclosure, each longitudinal wire 2 may be rotated o a specified
angle, as schematically depicied in FIG. 3B. However, each second or each third wire, or
some of the longitudinal wires, may be rotated to a specified angle, provided that
deformation of the produced mesh is negated entirely or satisfactorily within acceptable

tolerances.

{0047} The scope of the present disclosure furthermore comprehends that according to
exemplary versions of systems and processes within the scope of the present disclosure,
the same procedure may be applied also o the transverse wires 6, which may be rotated
around their respective axes to selected angles, one after the other, so that the curvature of
the wires 6 resulting from the ransverse-wire straightener 24 with rollers is effectively

negated in the produced mesh 3.

[0048] The scope of the present disclosure also comprehends that according to exemplary
versions of systems and processes within the scope of the present disclosure, the
production of a mesh 3 having equal number of longitudinal and transverse wires, and also
having same length longitudinal and transverse wires, requires the same total length of
transverse wire and longitudinal wire. Thus, advancing the longitudinals and the transverse
wires with the same speed or rachine does not invoke delay in the production of the
longitudinal wires during the duration of welding of the mesh. If there is required greater

advancement speed of longitudinals, there may be placed two feeding units for
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longitudinals.

[0049] The scope of the present disclosure also comprehends that according to exemplary
versions of systems within the scope of the present disclosure, to increase the
longitudinals’ feeding speed, there may be simultaneocusly fed more than one longitudinal
wire 3 at respective locations 13. Similarly, according to exemplary versions of processes
within the scope of the present disclosure, more than one longitudinal wire 2 may be
supplied to longitudinals storage 19 at corresponding locations, so that productivity be

mereased.

[00507 The scope of the present disclosure also comprehends that according to exemplary
versions of systems within the scope of the present disclosure, there may be more feeding
lines with the advancement units § and siraightening units 9, and the straighiened wires
converge inside guides toward the cutter 11 and the storage 19 locations 13, so that the
straightened wires 2 are not permaneuntly deformed, and so that every time there s
selected the wire that shall be advanced. Similarly, according to exemplary versions of
processes within the scope of the present disclosure, there may exist wore than one
feeding lines with the advancement units § and straightening units 9, and the straightened
wires 2 may converge in guides towards the cutter 11 and the longitudinals storage 19
positions, 50 as to not be permanently deformed, and so that there may be selected, each

time, the wire to be advanced.

{00517 The scope of the present disclosure also comprehends that according to exemplary
versions of systerns within the scope of the present disclosure, there may be two feeding
lines 1, with one being in waiting, so that when ouve reel 40 ends, the other siarts
automatically without any delay in production. During the duration of production, the
empty reel 40 is loaded with a new spool 7 of wire. Similarly, according to exemplary
versions of processes within the scope of the present disclosure, the supply of
fongitudinals may be made by two feeding lines, with one being in standby, so that when
a first reel ends, the other in standby then starts automatically without any production
delay. During the duration of production, the empty reel is loaded with a new spool of

wire,
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[0052] The scope of the present disclosure also comprehends that according to exemplary
versions of systems within the scope of the present disclosure, the transverse wires 6 may
come from a reel 20, with advancement 23, straightening 24 and cutting 25, or may be
straightened and precut and supplied from a feeder. Straightening may be made by rotors
or by rollers. Similarly, according to exemplary versions of processes within the scope of
the present disclosure, the transverse wire supply 22 may come from a reel 20, with
advancement 23, straightening 24, and cutting 25; or may be straightened and precut and

be fed by a feeder. Straightening may be made by rotors, or with rollers.

[0053] The scope of the present disclosure also comprehends that according to exemplary
versions of systems and processes within the scope of the present disclosure, the
fongitudinals 2 may be straightened at a straightener with rollers 9 and be fed from
separate feeding rollers 8, or may be straightened at a straightener that has powered

straightening rollers.

[0054] The scope of the present disclosure also comprehends that according to exemplary
versions of systems and processes within the scope of the present disclosure, each mesh 3
may be different in dimension withouot any effect on productivity, By a programming of
the produced longitudinal wires 2 into the appropriate positions 13 of the longitudinals

carrier 19, the change of mesh 3 does not involve any delay in the machine.

00551 The scope of the present disclosure also comprehends that according to exemplary
versions of systems and processes within the scope of the present disclosure, the positions
13 of the longitudinals storage 19 may be mounied on chain 32, as in the explanatory,
exemplary FIGS. 4-5. However, in an alternative arrangement, the positions 13 of the
longitudinals storage 19 may be moved on a carrier perpendicular to the feeding direction
for the longitudinals, as, for example, exemplified in drawing 2 of commonly-owned

previous published application WOZ011/010236A1 .

[0056] The present disclosure should also be undersiood to also set forth exemplary
processes for feeding longitudinal wires or rods 2 to a mesh production machine,

according to which the mesh 3 s produced from the welding of longitudinal wires 2 with
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transverse wires 6 at a welding unit 27. The longitudinal wires 2 are pulled from reel 44,
straightened, deposited at a longitudinals storage 19, and then received by a longitudinals
carrier 15 and moved towards the welding unit 27. The respective longitudinal wires 2 are
selectively rotated at a selected angle around their respective longitudinal axis by a
suitable mechanism, and restrained 14, 17 until their welding with transverse wires 6, so as
to negate in the totality of wires any possible curvature they may have acquired during
their straightening with rollers 9, so that after their welding, mesh 3 is produced planar

with its distortion siresses neutralized.

[0057] Optionally, in versions of exemplary processes according to the immediately
preceding paragraph above, only sowe of the longitudinal wires may be rotated to desired
angles around their respective longitudinal axes so that their curvature resulting from the

straightener with rollers is negated.

[0058] Optionally, in versions of exemplary processes according to this same preceding
paragraph above, the rotation of the longitudinal wires 2 arcund their respective
longitudinal axes may be made at any location in their path from their production location

to the welding location 27.

[0059] Optionally, in versions of exemplary processes according to this same preceding
paragraph above, the longitudinal wires 2 are actively restraimed with grippers 71, 14, 17
during the entire duration of their transport from the production location, from culting 11

until the rotation 12 and again until the location of welding 27 with the transverse wires 6.

{00607 Optionally, in versions of exemplary processes according to this same preceding
paragraph above, the longitudinal wires 2 are passively held with frictional restraint in the
intermediate mechanism during the entire duration of their transport from the production
location, cutting 11 until the rotation 12, and again until the location of welding 27 with

the transverse wires 6,

{0061] Optionally, in versions of cxemplary processes according to this same preceding

paragraph above, there may be paraliel supplies of longitudinal wires 2 coming from



WO 2015/151029 PCT/IB2015/052369
16

additional reels 40, pulling mechanisms 8§, straighteners 9, cutters 11; these parallel
supplies guide longitudinal wires 2 simultaneously into additional sheaths 18 of the

storage 19

[0062] Optionally, in versions of exemplary processes according to this same preceding
paragraph above, the longitudinal wires 2 may come from more than one reel 40, being
straightened 9 and advanced 8 by respective units, the wires 2 converging towards the
feeding line 1 of the wire storage 19, and there being made automated selection of the wire

that shall fill the location 13 for longitudinal wire 2 to be subjected to filling.

[0063] Optionally, in versions of exemplary processes according to this same preceding
paragraph above, the transverse wires & of the mesh 6 are produced from a spool 21 on
reel 20, with advancement 23, straightening 24, cutting 25 of the wire 22, deposition and

welding at the welding unit 27.

[0064] Optionally, in versions of exemplary processes according to this same preceding
paragraph above, the transverse wires 6 with which the mesh 3 is produced come from
straightened and precut wires that are deposited and welded with the longitudinal wires 2

at the welding umt 27.

[0065] Optionally, in versions of exemplary processes according to this same preceding
paragraph above, the transverse wires 6 with which the mesh is produced, may be rolated
around their respective axes to desired angle so that any curvature coming from the

straightener with rollers be effectively negated.

[0066] The present disclosure should also be undersiood to also set forth exeraplary
systems for feeding longitudinal wires or rods 2 to a mesh production machine, according
to which mesh 3 is produced from the welding of longitudinal wires 2 with transverse wires
6 at a welding unit 27, which longitudinal wires are pulled 8 from reel 40, straightened 9,
deposited at a longitudinals storage 19, in following being received by a longitudinals
carrier 15 and transported towards the welding wnit 27, The transverse wires 6 are fed

towards the welding unit 27, with the mesh 3 being produced by confimuing advancements
g 2
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of longitudinals 2, depositions of transverse wires &, and weldings. The longitudinal wires
2 are straightened in a straightener with rollers 9, are advanced by advancement rollers 8
through cutter 11 and rotational unit 12, towards the sheaths 18 of the longitudinals
storage 19, which storage has sheaths 18 and grippers 14 for each deposited longitudinal
wire 2. With the completion of advancement for each longitudinal wire 2 there is activated
the gripper 71 of the rotational unit 12. The cutter 11 then cuts the wire 2, the rotational
unit 12 rotates the cut longitudinal wire 2 around its longitudinal axis at the desired angle.
The respective gripper 14 of respective sheath 18 of the longitudinals storage 19 1s
activated. The longitudinals storage 1% rotates at the step of the longitudinals of the mesh
3. The next longitudinal 2 is produced and, with continuing advancements of
longitudinals, there is produced the totality of longitudinals of the to-be-produced mesh. In
tollowing, the longitudinals are received by the longitudinals carrier 15 that has grippers
17, and during this receiving, the longitudinals grippers 17 of the longitudinals carrier 15
are activated, while afterwards the grippers 14 are deactivated on the longitudinals storage
19, The longitudinals carrier 1S transports the longitudinal wires 2 to the welding uoit 27,
where they are welded with the first deposited transverse wire 6, and, in following, the
mesh 3 18 received by the mesh carrier 41, The longitudinals carrier 15 returns towards the
iongitudinals storage 19 for a new receiving of longitudinals 2 while mesh production

continues.

{0067 Optionally, in exemplary systems according to the immediately preceding
paragraph above, the longitudinals storage 19 has sheaths |8 in tubular form that are seated
on chains 32, with the distance between the sheaths 18 corresponding to the least distance
of the longitudinal wires 2 of the mesh 3. There is a respective gripper 14 at the beginning
of each respective sheath 18, and the chains 32 are movable on sprocket wheels that are

driven by motor 30 through the transmissions 31,

[0068] Optionally, in exemplary systems according to this same preceding paragraph
above, the rotational unit 12 located after the cutter 11 has gripper 71 that can rotaie around

the axis of the held wire, and thus also rotates the held wire to desired angle.
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00697 Optionally, in exemplary systems according to this same preceding paragraph
above, the longitudinal wires 2 are restrained by grippers 14 in the longitudinals storage 19,
Then, subsequently, they are restramed by grippers 17 at the longitudinals carrier 15, 80 as

not to rotate during their transport due to internal stresses and curvature of the wires.

[0070] Generally regarding the scope of protection of the appended claims, it should be
understood in the context of the preceding discussion that the present invention is not
limited in any manner to the described and drawings-depicted 1implementations, but may
be realized in many forms and dimensions without abandoning the region of protection of
the invention. For example, in implementations of the mmvention the materials that are
employed and also as well the dimensions of particular elements may be according to the
demands of a particular construction. Thus, in closing, it should be noted that the invention
is not Hmited o the abovementioned versions and exemplary working examples. Further
developments, modifications and combinations are alse within the scope of the patent
claims and are placed in the possession of the person skilled in the art from the above
disclosure. Accordingly, the processes and systems described and iHustrated herein should
be understood to be illustrative and exemplary, and not necessarily hmiting upon the scope
of the present invention. Furthermore, in every claim, wherein recitation is followed by
reference numbers or labels, these are included solely to increase the understandability of
the claims, and in this manner the reference numerals do not affect the consideration of the
recited elements and characteristics, which are exemplarily recognizable with them. The
scope of the present invention is defined by the appended claims, including known

equivalents and unforeseeable equivalents at the time of filing of this application.



WO 2015/151029 PCT/IB2015/052369
19

[0071] REFERENCE LABELS LIST
P - axis of wire advancement
2 - longitudinal wires {rods, members}
3 ~mesh
4 - axis of transverse wire advancenent
5 - axis of welding line
& - transverse wires {rods, members)
7 - spool
8 - advancement rollers (pulling/feeding mechanism)
9 - straightener with rollers
10 - wire (for longitudinal wire production}
i1 - cutter
12 - rotational unit
13 - positions /locations of longitudinal wires on longitudinal storage (19}
14 ~ gripper
15 - longitudinals carrier
16 - guides on longitudinals carrier
17 - grippers of carrier
1§ -~ sheath
19 - longitudinals storage
20 - reel
21 - spool
22 ~ wire (for transverse wire production)
23 - advancement mechanism
24 ~ straighiener
25 - cutter
26 - welding head
27 - welding unit
30 - motor
31 - transmissions
32 - chains

40 — reel (decotler)
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41 - mesh carrier

42 - mesh grippers

50 ~ {ransmissions

31 - motor

71 - gripper tools of rotational unit {12)
72 - sprocket wheel

73 - motor for rotational unit
74 - gear

75 - plate

76 - bearing

78 - sprocket

80 - movable tool of cutter {(11)

&1 - fixed cutting tool of culter (11}
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CLAIMS

1. A system for feeding wire to a mesh production machine comprising:

a roller straightener (9) for wire;

a cutter (11) configured to receive wire straightened by said roller straightener;

a longitudinals storage (19) configured to receive longitudinal wires cut by said
cutter (11), said longitudinals storage (19) having a number of longitudinals positions (13);

respective grippers (14), that may be actively-restraining or passively-restraining
type, configured to restrain longitudinal wires (2) in the longitudinals storage (19);

a longitudinals carrier (15) configured to transfer longitudinal wires from said
longitudinals storage (19) towards a welding unit (27), said longitudinals carrier (15)
having grippers (17), that may be actively-restraining or passively-restraining type,
configured to restrain the longitudinal wires (2) at least until their welding with a first
transverse wire (6) which may be supplied via either: (a) a reel (20) via advancement
mechanism (23), straightening mechanism (24) and cutting mechanism (25), or, (b) as
straightened and precut transverse wire (6) fed by a feeder;
the system being characterized by:

a rotational unit (12) having an activatable gripper (71), said rotational unit (12)
being configured to rotate cut longitudinal wires (2) around their longitudinal axes to
specified angles, said rotational unit being located at an intermediate location in the path

of the longitudinal wires (2) from their production location to their welding location.

2. A system for feeding wire to a mesh production machine as claimed in claim 1, further
characterized by:

a respective sheath (18) associated with each respective longitudinals position (13)
of said longitudinals storage (19), each of said sheaths (18) respectively being in tube form
that may be unitary or sectional, and at the beginning of which there is a gripper (14); and,

said rotational unit being disposed between said cutter (11) and said longitudinals

storage (19).



22

3. A system for feeding wire to a mesh production machine as claimed in any one of
claims 1 or 2, further characterized by:

chains (32) having step equal to the least distance of longitudinal wires of
produced mesh (3), said longitudinals positions (13) being located on said chains (32);

sprocket wheels upon which said chains (32) rotate; and,

motor (30) and transmissions (31) driving said chains (32) so that any longitudinals

position (13) may be transported to a feeding axis (1) for longitudinal wires.

4. The system for feeding wire to a mesh production machine as claimed in any one of
claims 1 to 3, further characterized in that:
said activatable gripper (71) of said rotational unit (12) rotates around the axis of

held longitudinal wire (2) and thus also rotates the held wire to desired angle.

5. A system for feeding wire to a mesh production machine as claimed in any one of
claims 1 to 4, further characterized by:

mechanisms for depositing the transverse wire (6) at the welding line (5) of the
welding unit (27) deposit the transverse wires (6) respectively rotated around their
respective axes to selected angles, one after the other, so that the curvature of the wires (6)
resulting from the transverse-wire straightener (24) with rollers is effectively negated in
the produced mesh (3).

6. A system for feeding wire to a mesh production machine as claimed in any one of
claims 1 to 5, further characterized by:

said activatable gripper has restraining tools (71);

said restraining tools (71) have a side opening configured to permit wire removal
in a direction of a plane of longitudinal wires (2) at said longitudinals storage (19);

a cylinder for activating said restraining tools (71) to hold wire (10); and,

a bearing (76) and plate (75) upon which said gripper is seated, said bearing (76)
having an opening in its side in the direction of the plane of longitudinal wires (2) at said

longitudinals storage (19).
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7. A system for feeding wire to a mesh production machine as claimed in any one of
claims 1 to 6, further characterized by:

a motor (73) rotating said gripper around an axis of the held wire to also rotate the
held wire to desired angle, said motor (73) driving a first gear (74) via a second gear (79)
and sprocket wheels (72,78).

8. A process for feeding longitudinal wires to a mesh production machine comprising the
steps of:

pulling wire (10) from a spool (7);

straightening (9) the pulled wire with rollers;

cutting (11) the straightened pulled wire to produce longitudinal wires (2);

depositing the longitudinal wires (2) at a longitudinals storage (19);

transferring the longitudinal wires (2) from the longitudinals storage (19) to a
longitudinals carrier (15);

moving the longitudinal wires (2) towards a welding unit (27); and,

welding the wires into mesh (3) with transverse wire (6);

restraining (71, 14, 17) the longitudinal wires (2) at least until their welding (26)

with a first transverse wire (6) in the mesh (3);

characterized by the steps of,

actively restraining by gripping and then selectively rotating (12) respective

longitudinal wires (2) around their respective longitudinal axes to specified angles.

9. The process for feeding longitudinal wires to a mesh production machine as claimed in
claim 8, further characterized in that:

at said step of actively restraining by gripping and then selectively rotating (12)
respective longitudinal wires (2) around their respective longitudinal axes to specified
angles, rotating only some of the longitudinal wires (2) to desired angles around their
respective longitudinal axes so as to negate their curvature resulting from said step of

straightening (9) with rollers.
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10. The process for feeding longitudinal wires to a mesh production machine as claimed
in any one of claims 8 or 9, further characterized in that:

said step of actively restraining by gripping and then selectively rotating respective
longitudinal wires (2) around their respective longitudinal axes to specified angles is made

at any intermediate location in their path from their production to their welding.

11. The process for feeding longitudinal wires to a mesh production machine as claimed
in any one of claims 8 to 10, further characterized in that:

said step of restraining the longitudinal wires (2) until their welding in the mesh
includes actively restraining the longitudinal wires with grippers (71, 14, 17) from their

production until their welding.

12. The process for feeding longitudinal wires to a mesh production machine as claimed
in any one of claims 8 to 11, further characterized in that:

said step of restraining the longitudinal wires (2) until their welding in the mesh
includes passively holding the longitudinal wires by frictional restraint from their

production until their welding.

13. A process for feeding longitudinal wires to a mesh production machine as claimed in
any one of claims 8 to 12, further characterized by the step of:

rotating transverse wires (6) around their respective axes to selected angles so that
the curvature of the wires (6) resulting from a transverse-wire straightener (24) with rollers

is effectively negated in the produced mesh (3).

14. A process for feeding longitudinal wires to a mesh production machine as claimed in
any one of claims 8 to 13, further characterized by the steps of:

providing parallel supplies of longitudinal wires (2) coming from additional reels
(40), pulling mechanisms (8), straighteners (9), cutters (11); and,

supplying more than one longitudinal wire (2) to the longitudinals storage (19) at

corresponding locations.
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15. A process for feeding longitudinal wires to a mesh production machine as claimed in
any one of claims 8 to 14, further characterized by the steps of:

providing longitudinal wires (2) from more than one reel (40), being straightened
and advanced by respective units;

converging the wires (2) towards the feeding line (1) of the longitudinals storage
(19); and,

making automated selection of the wire to fill the position (13) for longitudinal

wire (2) to be subjected to filling.



